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In the title molecular salt, CsHgrV-CyHsOj , the 2,3- 
diaminopyridinium cation is essentially planar, with a 
maximum deviation of 0.006 (2) A. In the crystal, adjacent 
cations and anions are linked by pairs of N— H- ■ O hydrogen 
bonds, generating i?|(8) loops. These dimers are linked by 
further N— H- ■ O hydrogen bonds and C— H- ■ O inter- 
actions to form sheets lying parallel to (001). A typical 
intramolecular O— H- ■ O hydrogen bond is also observed in 
the salicylate (2-hydroxybenzoate) anion, which generates an 
S(6) ring. The crystal structure also features jt-jt stacking 
interactions between the pyridinium rings of the cations, with 
a centroid-centroid distance of 3.5896 (15) A. 



b = 11.260 (3) A 
c = 20.033 (6) A 
V = 2364.9 (12) A 3 
Z = 8 

Data collection 

Bruker APEXII DUO CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2009) 
7mi„ = 0.947, r m „ = 0.990 

Refinement 

R[F 2 > 2a(F 2 )] = 0.050 

wR(F 2 ) = 0.144 

S = 1.03 

3388 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



Mo Ka radiation 
li = 0.10 mm -1 
T = 100 K 

0.54 x 0.47 x 0.10 mm 



12688 measured reflections 
3388 independent reflections 
1989 reflections with / > 2a(I) 
R in . = 0.063 



216 parameters 

All H-atom parameters refined 
Ap max = 0.21 e A~ 3 
Ap mi „ = -0.21 e A~ 3 



D- 


H- ■ A 




D-H 


H- ■ A 


D- ■ A 


D-H- -A 


Ol 


-HlOl-- 


■03 


0.96 (2) 


1.69 (2) 


2.573 (2) 


151.2 (18) 


Nl- 


-H1JV1- ■ 


■02 


0.94 (2) 


1.80 (2) 


2.736 (2) 


171.1 (19) 


N2- 


-H1JV2- ■ 


03 


0.900 (19) 


2.019 (19) 


2.905 (2) 


167.7 (18) 


N2- 


-H2JV2- ■ 


■02 1 


0.91 (2) 


2.04 (2) 


2.942 (2) 


169.6 (18) 


N3- 


-mm- ■ 


■02' 


0.92 (2) 


1.99 (2) 


2.907 (2) 


174.3 (19) 


N3- 


-H2N3- ■ 


03" 


0.88 (2) 


2.14 (2) 


2.994 (2) 


163.9 (19) 


C7- 


-H7- ■ 03" 1 


0.99 (2) 


2.56 (2) 


3.376 (3) 


139.8 (17) 



Symmetry codes: (i) — x + |, y — |, z; (ii) X + \, — y + 1, — z + 1; (iii) X — |, y, — z + 1. 

Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT 
(Bruker, 2009); data reduction: SAINT; program(s) used to solve 
structure: SHELXTL (Sheldrick, 2008); program(s) used to refine 
structure: SHELXTL; molecular graphics: SHELXTL; software used 
to prepare material for publication: SHELXTL and PLATON (Spek, 
2009). 



Related literature 

For details of 2-aminopyridine and its derivatives, see: Bane- 
rjee & Murugavel (2004); Bis & Zaworotko (2005); Bis et al. 
(2006). For hydrogen-bond motifs, see: Bernstein et al. (1995). 
For bond-length data, see: Allen et al. (1987). For the stability 
of the temperature controller used in the data collection, see: 
Cosier & Glazer (1986). 
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Experimental 

Crystal data 

C 5 H 8 N 3 + C 7 H 5 Or 
M, = 247.25 



Orthorhombic, Pbca 
a = 10.484 (3) A 
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IUCr electronic archives (Reference: HB6455). 
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2,3-Diaminopyridinium 2-hydroxybenzoate 
M. Hemamalini, J. H. Goh and H.-K. Fun 

Comment 

2-Aminopyridine and its derivatives are some of the most frequently used synthons in supramolecular chemistry based on 
hydrogen bonds (Banerjee & Murugavel, 2004; Bis & Zaworotko, 2005; Bis et al. , 2006). In this paper, we report the crystal 
structure of the title compound, (I), which belongs to this class of compounds. 

The asymmetric unit, (Fig 1), contains a protonated 2,3-diaminopyridinium cation and a benzoate anion. The 2,3- 
diaminopyridinium cation is planar, with a maximum deviation of 0.006 (2) A for atom CI. The diheral angle between the 
pyridine (N1/C1-C5) and the benzene (C6-C11) rings is 3.35 (9)°. The bond lengths (Allen et al, 1987) and angles are nor- 
mal. A typical intramolecular O — H-O hydrogen bond is also observed in the salicylate anion, which generates an 5(6) ring. 

In the crystal packing, the protonated Nl atom and the 2-amino group (N2) is hydrogen-bonded to the carboxylate oxygen 
atoms (02 and 03) via a pair ofN — H-0 hydrogen bonds forming an R 2(8) ring motif (Bernstein et al., 1995). The cationic 
and anionic units are linked through N — H - 0 and C — H -0 hydrogen bonds (Table 1 and Fig 2) to form a two-dimensional 
network parallel to the (0 0 1) plane. The crystal structure is further stabilized by n-n stacking interactions between the 
pyridinium (Cgl = N1/C1-C5) rings (Cgl-Cgl = 3.5896 (15) A; 1-x, 1-y, 1-z) of the cations. 

Experimental 

Hot methanol solutions (20 ml) of 2,3-diaminopyridine (27 mg, Aldrich) and salicylic acid ( 34 mg, Merck) were mixed and 
warmed over a heating magnetic stirrer for 5 minutes. The resulting solution was allowed to cool slowly at room temperature. 
Brown plates of the title compound appeared from the mother liquor after a few days. 

Refinement 

All hydrogen atoms were located from a difference Fourier maps and refined freely [N-H = 0.88 (2)-0.94 (2) A; O-H = 
0.96 (2) A and C-H = 0.93 (2)-1.01 (2) A]. 

Figures 

Fig. 1. The asymmetric unit of the title compound, showing 50% probability displacement el- 
lipsoids. Hydrogen bonds are indicated by dashed lines. 
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Fig. 2. The crystal packing of title compound (I). 



2,3-Diaminopyridinium 2-hydroxybenzoate 



Crystal data 

CsHg^+CyHsCV 
M,- = 247.25 

Orthorhombic, .Pica 
Hall symbol: -P 2ac 2ab 
a = 10.484 (3) A 
6= 11.260 (3) A 
c = 20.033 (6) A 
V= 2364.9 (12) A 3 
Z=8 



F(000) = 1040 

Z> x = 1.389 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 2044 reflections 

6 = 2.8-27.3° 

H = 0.10 mm -1 

T= 100 K 

Plate, brown 

0.54 x 0.47 x 0.10 mm 



Data collection 

Bruker APEXII DUO CCD 
diffractometer 

Radiation source: fine- focus sealed tube 

graphite 

(p and co scans 

Absorption correction: multi-scan 
(SADABS; Bruker, 2009) 
r min = 0.947, 7 max = 0.990 
12688 measured reflections 



3388 independent reflections 

1989 reflections with / > 2a(7) 
Rint = 0.063 

6max = 30.0°, 6 m i n = 2.8° 

/! = -14->14 

k = -8-»15 
/ = -27-^23 



Refinement 
Refinement on F 
Least-squares matrix: full 
R[F 2 > 2o(F 2 )} = 0.050 

wR(F 2 ) = 0.144 

S= 1.03 

3388 reflections 

216 parameters 

0 restraints 



Secondary atom site location: difference Fourier map 

Hydrogen site location: inferred from neighbouring 
sites 

All H-atom parameters refined 

0.2876P] 



w= V[o 2 (F 2 ) + (0.0573P) 2 



where P = (F 0 2 + 2F' c 2 )/3 



Ap m ax = 0.21 eA 
Ap min = -0.21eA- 3 

Extinction correction: SHELXTL (Sheldrick, 2008), 
Fc*=kFc [ 1 +0.00 1 xFc 2 5i 3 /sin(26)] " 1/4 
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Primary atom site location: structure-invariant direct _ . _ . nnnn A„^ 

4l j Extinction coefficient: 0.0084 (15) 

methods 



Special details 

Experimental. The crystal was placed in the cold stream of an Oxford Cryosystems Cobra open-flow nitrogen cryostat (Cosier & 
Glazer, 1986) operating at 100.0 (1) K. 

Geometry. All esds (except the esd in the dihedral angle between two Is. planes) are estimated using the full covariance matrix. The 
cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds 
in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used 
for estimating esds involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , convention- 
al R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculat- 
ing R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice 
as large as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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Atomic displacement parameters (A 2 ) 
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Geometric parameters (A, °) 
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Ml PI PI pyl 

JN j — Cz — C 5 — C4 


1 /O.J / (l5) 


pi p*"> p a 

C 1 — Cz — C3 — C4 


0.2 (3) 


C2— C3— C4— C5 


0.2 (3) 


C3— C4— C5— Nl 


-0.1 (3) 


CI— Nl— C5— C4 


-0.6 (3) 


Ol— C6— C7— C8 


179.24 (17) 


Cll— C6— C7— C8 


-1.7(3) 



Hydrogen-bond geometry (A, °) 




D—H-A 


D — H 


Ol— HlOl- -03 


0.96 (2) 


Nl— H1N1-02 


0.94 (2) 


N2— H1N2 -03 


0.900 (19) 


N2— H2N2-02' 


0.91 (2) 


N3— H1N3-02' 


0.92 (2) 


N3— H2N3-03" 


0.88 (2) 


C7— H7- -03 m 


0.99 (2) 


Symmetry codes: (i) -x+1/2, >>-l/2, z; (ii) x+1/2, 


-jH-1/2, -z+1; (i 



P O pa P/T 

Co — C / — Co 


1 OA m { 1 Q\ 

IzU.Uz (lo) 


PO P*7 I I "7 

Co — C / — hi / 


1 OA A /"1 T\ 

izu.y (12) 


p^ n m 
CO — C / — hi / 


1 1 A 1 { 1 T\ 

ny.i (iz) 


PQ PO p-7 

cy — Co — c / 


izu. ii (iy) 


PA PO 1 TO 

Cy — Co — hlo 


11£ A /1 1 \ 

1 lo.U (11) 


p-7 po TJQ 

C / — Co — hlo 


lz3.z (11 ) 


po pQ P1A 

Co — cy — c i u 


i iy.->4 (lo) 


PQ pQ TTQ 

Co — cy — riy 


101 ^ {~\ 1 \ 

Izl.j (11) 


p 1 a pa i in 

CIU — Cy — hiy 


1 1 o n pi 1 \ 

iio.y (ii) 


PA P 1 A P 1 1 

cy — c i u — c 1 1 


m qi ( 1 
lzl.il (1 /) 


PA P 1 A U 1 A 

cy — c i u — hi i u 


123.Z (11) 


P11 P1A TU1A 

Cll — CIU — hllU 


1 1 r t pi 1 \ 

llD.Z(ll) 


v o — V 1 i — V 1 u 


lie i f. (\ s.\ 


C6 — Cll — C12 


121.10 (14) 


C10 — Cll — C12 


120.74 (15) 


03 — C12 — 02 


122.00 (15) 


03 — C12 — Cll 


118.43 (14) 


02 — C12 — Cll 


119.57 (14) 


p/: p~7 po pn 

C6 — c / — ca — cy 


1 1 f1\ 

1.3 (3) 


p~7 pq pn nn 

c / — C8 — cy — c i u 


-0.2 (3) 


po pn nfi pi i 

C8 — cy — C i U — C i i 


—U.j (3) 


p. 1 p/; pi i nn 
Ui — C6 — Ci i — CiU 


1 *7A A/1 /■ 1 /;\ 

—i /y.y4 (lo) 


p~7 p/: n i pin 
C/ — C6 — Cii — CiU 


1 A 

1.0 (2) 


p. 1 p/; pii pn 
Ui — C6 — Cii — Ciz 


U.Z (Z) 


p~7 p/: n i 

C/ — C6 — Cii — Ciz 


—1 /o.oo (lo) 


pn pin pii p/; 

cy — c l o — c i i — C6 


A A /T\ 

0.0 (3) 


C9— C10— Cll— C12 


179.93 (16) 


C6— Cll— C12— 03 


-8.9 (2) 


C10— Cll— C12— 03 


171.22(15) 


C6— Cll— C12— 02 


170.49 (15) 


C10— Cll— C12— 02 


-9.4 (2) 



H—A 


D—A 


D—H-A 


1.69(2) 


2.573 (2) 


151.2 (18) 


1.80(2) 


2.736 (2) 


171.1 (19) 


2.019(19) 


2.905 (2) 


167.7 (18) 


2.04 (2) 


2.942 (2) 


169.6 (18) 


1.99(2) 


2.907 (2) 


174.3 (19) 


2.14 (2) 


2.994 (2) 


163.9 (19) 


2.56 (2) 


3.376 (3) 


139.8 (17) 



i)x-l/2, y, -z+1/2. 
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